The origin of UFP can be related to specific emission sources (mostly combustion Thus, UFP may be of both primary and secondary origin.
79
In urban areas evidence suggest that road traffic is the main source of UFP in cities Robinson et al., 2007) . Some previous studies showed that the 87 airport/airliner is also one of the main UFP sources in cities. However, its affecting area 88 may be limited to rural-urban/near airport areas (Ren et al., 2016) . nm peak of freshly emitted particles as due to particle evaporation.
101
On the other hand, photochemical NPF events are common in less polluted While at remote and low-pollution sites PSD can be similar over longer periods of time,
119
excluding the nucleation and growth episodes, this is not generally the case at more 120 polluted urban sites given the variations of emission fluxes and the influence of 121 meteorology on these, (Wegner et al., 2012 Brazil. This area has its limits within 29°54′ to 29°20′ S and 51°17′ to 50°15′ W. The 148 meteorological conditions have been described in previous studies (Teixeira et al., 149 2012).
150
According to Koppen's international system of climate classification, the climate type 151 of the study area is a humid subtropical climate (Cfa) with well distributed rain over all 152 the year. Due to its location, the area of study shows well-defined seasons and a climate (Table S1 ). The wind direction shows marked seasonal variations. During 159 summer and spring, the prevailing direction is E-SE, while in fall and winter, besides E-160 SE winds, winds from W and NW also occur. During the day, the wind reaches its that the ability of a particle to traverse an electric field is related to particle size. This 190 equipment operates in conjunction with a particle counter (CPC). CPC 3788 is a 
Data analysis

205
Given the amount of data to be analyzed and the complexity of the study a statistical 206 analysis was applied to the SMPS data set using k-means cluster analysis that classifies 207 PSD spectra with the highest degree of similarity into the same category or cluster, In order to choose the optimum number of clusters the Dunn-Index (DI) was used, 223 which aims to identify dense and well-separated clusters. DI is defined as the ratio 224 between the minimal intercluster distance to maximal intra-cluster distance. Since 225 internal criteria seek clusters with high intra-cluster similarity and low inter-cluster 226 similarity, algorithms that produce clusters with high DI are more desirable. In other 227 words, for Dunn's index we wanted to find the clustering which maximizes this index.
228
The Dunn-Index for the results of the k-means cluster analysis for different cluster 229 numbers showed a clear maximum for 8 clusters, some of which belonged only to 230 specific times of the day, specific mechanisms as well as specific seasons.
231
The interpretation of the origin of each cluster was based on the dominant size modes, (Table S2) . Differences between these sites might be due to differences in experimental 
Clusters identification and interpretation
255
The average PSD in dN/dlog(D p ) for each of the eight clusters is presented in Figure 1 . (Table 2) . whereas for TR1 it is in July-September.
310
To support the interpretation of the traffic origin of these clusters we calculated the 311 frequency of occurrence of TR1 (Cluster 1) and TR2 (Cluster 4) for the weekend and 312 week days and we normalized the frequencies for the number of weekend and weekdays 313 with measurements. Results evidenced that frequencies were distributed similarly for 314 weekdays, while for weekend the frequency was reduced (Table S3) . The relatively low PNC and the nocturnal higher frequency of occurrence, very similar 362 to the R-UB cluster, but with higher diurnal frequencies points also to urban 
403
Further analysis showed a relationship with the highest precipitation value and wind 404 speed (Table 2 ). It appears that several types of atmospheric processes lead to particle particle number, such that a stronger wind speed could reduce twofold the total number 411 counts of particles at diameters ranging from 30 to 450 nm, but had no effect on the 412 small particles (11-30 nm) (Vu et al., 2015) . This is likely to be due to the reduction in 
Cluster 3 -Growth of nucleated particles in nocturnal aging (GNPF)
417
Cluster 3 represents 14% of the total number particle distribution (Figure 1) , and show that particles in the nucleation mode (<10 nm) had a maximum value of ~17 000 #/cm 3 on warm days, the highest mean PNC being in summer. As explained before in 
465
These authors reported that on colder days the greater atmospheric stability (less 466 dispersion) and lower mixing layer height probably contribute to the increase in PNC.
467
Evidence suggests that average PNC was highest in cold days affected by traffic 
482
The present technique has evaluated the particle size distributions in relation to secondary species such as nitrate . These three clusters represent 33.6% the total of 495 particle count in the study.
496
The other three clusters observed were due to nucleation, and they represent 35.9% of contributed to nucleation events. Also, an increased PNC for particles <10 nm 510 (nucleation mode) was observed on warmer days due to phochemical nucleation.
511
These results are also important in terms of exposure assessment in public health 512 research. The highest particle number concentrations typically occur in urban areas, and 513 these nanoparticles also have the greatest effect on human health due to deposition of 514 particles in the respiratory system. Consequently, the health impact of nanoparticles 515 may vary from cluster to cluster due to the differing regional deposition of particles of 516 different sizes (Vu et al., 2015) . Figure S1 : sampling site location. 
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